The secondary structure of the unusually long 18S ribosomal RNA of the myxozoan Sphaerospora truttae and structural evolutionary trends in the Myxozoa.
The nearly complete 18S rRNA sequence of the myxozoan parasite Sphaerospora truttae shows an extraordinary length (2,552bp) in comparison with other myxozoans and with metazoans in general (average 1,800-1,900bp). The sequence shows nucleotide insertions in most variable regions of the 18S rRNA (V2, V4, V5 and V7), with especially large expansion segments in V4 and V7. In the myxozoans, nucleotide insertions and specific secondary structures in these regions of the gene were found to be strongly related to large scale phylogenetic clustering and thus with the invertebrate host type. Whereas expansion segments were generally found to be absent in the malacasporeans and the clade of primary marine myxozoan species, they occur in all taxa of the clade containing freshwater species, where they showed a consistent secondary structure throughout. The longest expansion segments occur in S. truttae, Sphaerospora elegans and Leptotheca ranae, which represent a clade that has emerged after the malacosporeans and before the radiation of all other myxozoan genera. These three species demonstrate structural links to the malacosporeans as well as other unique features. A smaller number of nucleotide insertions in different subhelices and specific secondary structures appear to have evolved independently in two marine genera, i.e. Ceratomyxa and Parvicapsula. The secondary structural elements of V4 and V7 of the myxozoan 18S rRNAs were found to be highly informative and revealed evolutionary trends of various regions of the gene hitherto unknown, since previous analyses have been based on primary sequence data excluding these regions. Furthermore, the unique features of the V4 region in S. truttae allowed for the design of a highly specific PCR assay for this species.